Summary: This study was performed to investigate causes of various types of topographical relationship between the lateral circumflex femoral artery (L) and the saphenous nerve (S).
According to Adachi (1928) 1) , the lateral circumflex femoral artery (L) is generally positioned posterior to the saphenous nerve (S), and in some cases, it is positioned in front of S. He also reported that there are cases where the ascending branch (AB) and descending branch (DB) of L are positioned posterior to and in front of S, respectively, or, in front of and posterior to S, respectively. Since the report of Adachi, many researchers have studied on the topographical relationship between L and S. Like Adachi, they have researched only the incidence of various types of topographical relationship between L and S.
We know no researcher who has investigated whether the topographical relationship between L and S changes depending on the unpredictable running of S or behavior of L. This study was conducted to elucidate this question.
Materials and Methods
Femoral artery (F), lateral circumflex femoral artery (L), deep femoral artery (P) and saphenous nerve (S) of 186 thighs of 93 Japanese adult cadavers (57 males and 36 females) were randomly selected from cadavers stored in the Fukuoka University School of Medicine to be submitted to anatomy.
The distance (X) between the intersection of F with the line linking the anterior superior iliac spine and the lower end of pubic tubercle and the inferior extremity of origin of L, and the distance (Y) between the intersection and the upper rim of medial condyle of the tibia were measured to obtain the level of origin of L in the thigh. Then, Z (X/Y Â 100) was obtained (Fig. 1) .
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Statistical Analysis
Chi-square tests were calculated to evaluate the incidence of various types of L.
The statistical differences in measurements between males and females, and those in the levels of origins of L between L groups positioned in front of and posterior to S were assessed by Student's t-test. Statistical significance was defined as p < 0:05.
Results

Origin of L and topographical relationship between L and S
Observed L (186 cases) can be classified into the following four types depending on their origins. They are called types A, B, C and D respectively in this report, as follows; type A: L originating from F type B: L originating from P type C: L with the descending branch (DB) originating from F and with the ascending branch (AB) originating from P, and type D: L with AB and DB originating independently from P Further, the four types of L can be classified into the following nine types of L by the topographical relationship with S. In this report, they are called type A-1 (Fig. 2) , type A-2 ( Fig. 3) , type A-3 (Fig.  4) , type B-1 (Fig. 5) , type B-2 ( Fig. 6 ), type B-3 ( Fig. 7) , type C-2 ( Fig. 8 ), type C-3 ( Fig. 9 ) and type D (Fig. 10 ).
More specifically, type A-1 and type B-1: L positioned in front of S, type A-2, type B-2 and type C-2: L positioned posterior to S, type A-3, type B-3 and type C-3: L with DB and AB positioned in front of and posterior to S, respectively, and type D: L with AB and DB positioned posterior to S and originating independently from P Table 1 shows the number of cases of these nine types of L.
The level of origin of L in thigh
The length of X and Y was measured in order to investigate the level of origin of L in thigh. Further, Z (X/Y Â 100) was obtained.
One The statistical difference in actual measurements between the male group and the female group was evaluated. As a result, X and Y of males were significantly longer than those of females (p < 0:01). Meanwhile, no significant difference in Z was observed between males and females (p value for ttest: 0.654) ( Table 2 -
Abbreviations and Symbol arrowhead: saphenous nerve, AB: ascending branch of lateral circumflex femoral artery, AL: adductor longus muscle, DB: descending branch of lateral circumflex femoral artery, F: femoral artery, FN: femoral nerve, G: gracilis muscle, I: iliopsoas muscle, L: lateral circumflex femoral artery, P: deep femoral artery, Pe: pectineus muscle, RF: rectus femoris muscle, S: saphenous nerve, Sa: sartorius muscle, VI: vastus intermedius muscle, VL: vastus lateralis muscle, VM: vastus medialis muscle. (1928)1) -13). The purpose of our study does not include the medial circumflex femoral artery. Therefore, by comparison of L classified by us to L classified by Adachi (1928) with exclusion of the item of origin of medial circumflex femoral artery, it is cleared that our type A corresponds to Adachi's types III, IV, VI and VIII, and our types B and D to Adachi's types I and II, and our type C to Adachi's types V and VII. According to the previous reports, the incidence of type A was 24.0% at maximum (Miyashita, 1936)6), 12.7% at minimum (Emura et al., 1985)13) and 20.0% on an average. Our result that provides incidence of type A (41/186: 22.0%) is similar to the result of the previous reports.
As for type B, the previous reports indicated the incidence of 82.5% at maximum (Srb, 1860) 3), 68.2% at minimum (Adachi, 1928)1) and 76.8% on an average. In our study, its incidence (139/186, 74.7%) is similar to the result of the previous reports.
The previous reports indicated the incidence of type C as 11.4% at maximum (Quain, 1844)2), 0% at minimum (Srb, 18603) ; Auburtin, 19054) and Nakayama, 19448)) and 3.2% on an average. The incidence (6/186, 3.2%) of our type C is similar to the results of the previous reports.
As mentioned above, the incidence of each of our types A, B (and D) and C can be considered to be general.
Topographical relationship between L and S
Adachi (1928) Our study does not concern n.m. vasti medialis. Therefore, without consideration of n.m. vasti medialis, the results of Adachi's research can be classified into four types such as 1) L positioned in front of S, 2) L positioned posterior to S, 3) L with DB and AB positioned in front of and posterior to S, respectively, and 4) L with AB and DB positioned in front of and posterior to S, respectively.
In this report, the above types are called type a, type b, type g and type d, respectively. Type a corresponds to our types A-1 and B-1, type b to our types A-2 and B-2, and type g to our types A-3, B-3 and C-3, respectively. We could not find the type d. Table 3 shows the number of cases (incidence) of each type reported previously. As shown in Table  3 , there are significant differences in the incidence of type g and type d among researchers. The difference in the incidence of each type among researchers is discussed in our study. In Fig. 5 (type a, which corresponds to our type B-1) in this paper, L is positioned in front of S. Meanwhile, a twigs (*in Fig. 5 ) that can be regarded to be one of DBs is It is supposed that the differences in evaluations of the twig from AB or DB of L among researchers cause the differences in classification of L among researchers. As the result of such differences, there may be emerged differences in incidence of each type among researchers.
Incidence of types A and B (Table 1) The incidence of respective types of A-1, A-2 and A-3 in the type A group, and that of respective types of B-1, B-2 and B-3 in the type B group were statistically analyzed. As the result, type A-1 showed significantly higher value than type B-1 (p < 0:01), and type B-2 showed significantly higher value than A-2 (p < 0:01). Further, there was no significant difference in incidence between types A-3 and B-3 (p > 0:05).
If a bold assumption is permitted, it can be considered that the topographical relationship between L and S is influenced by the differences in arteries from which L is originated. Not unpredictable running of S but the arteries from which L is originated may concern the change in the topographical relationship between L and S.
Level of origin of L in thigh (Table 2 and Figs. 13  through 16) 1) Level of origin of L in type A: Statistical differences between type A-1 group and type A-2 group were evaluated. As the result, type A-1 showed significantly shorter values for X (p < 0:001). No significant difference was observed in Y between type A-1 and type A-2 (p > 0:05). Further, type A-1 showed significantly smaller values for Z (p < 0:001).
Therefore, in cases where L originates from F, L positioned in front of S (type A-1) originates from F at the more proximal level of a thigh than L positioned posterior to S (type A-2).
2) Level of origin of L in type B: Statistical differences between type B-1 group and type B-2 group were evaluated. As the result, type B-1 showed significantly shorter values for X (p < 0:001). No significant difference was observed in Y between the both types (p > 0:05). Further, type B-1 showed significantly smaller values for Z (p < 0:001).
Therefore, in cases where L originates from P, L positioned in front of S (type B-1) is originated from P at the more proximal level of a thigh than L positioned posterior to S (type B-2).
If a bold theory is permitted, it can be supposed that the topographical relationship between L and S is influenced by the level of origin of L.
